United States Patent o
Bridenbaugh et al.

A
U |
US005659181A

5,659,181
Aug. 19, 1997

Patent Number:
Date of Patent:

[11]
[45]

[54] ARTICLE COMPRISING o-HEXATHIENYL

[75] Inventors: Paul Michael Bridenbaugh,
Somerville; Robert McLemore
Fleming, Chatham; Robert Cort
Haddon, Dover; Robert Alfred
Laudise, Berkeley Heights; Theo
Siegrist, Neshanic Station, all of N.J.

[73]

Assignee: Lucent Technologies Inc., Murray Hill,

NJ.
[21]
[22]

[51]
[52]

Appl. No.:
Filed:

Int. C1.5 HO1L 35/24; HO1L 51/00
BRI o F 257/40; 257/64; 257/66;

257172
257/40, 66, 258,
257/347, 443, 64, 72; 252/510, 511

393,494
Mar. 2, 1995

‘Field of Search .....eeervveeevervavenee

[58]

[56] References Cited

U.S. PATENT DOCUMENTS

5,315,129  5/1994 Forrest et al. ..oveverserssrensraenanen 257121
5,347,144  9/1994 Garmier €t al. woweeceevsrrersecsrsrnanen 257/40

FOREIGN PATENT DOCUMENTS
0528 662 A1 of 0000 European Pat. Off. .
OTHER PUBLICATIONS

Servet et al, “X-Ray Determination of the Crystal Structure
and Orientation of Vacuum Evaporated Sexithiophene
Films,” Advanced Materials, vol. 5, No. 6, 1993, pp.
461-464.

“All-Polymer Field-Effect Transistor Realized by Printing
Techniques”, by F. Garnier et al., Science, vol. 265, 16 Sep.
1994, pp. 1684-1686.

“Polythienylenevinylene Thin—Film Transistor with High
Carrier Mobility”, by H. Fuchigami et al., Applied Physics
Letters, vol. 63 (10), 6 Sep. 1993, pp. 1372-1374.

“An Analytical Model for Organic-Based Thin—Film Tran-
sistors”, by G. Horowitz et al., Journal of Applied Physics,
vol. 70 (1), 1 Jul. 1991, pp. 469-475.

“Polymorphism and Charge Transport in Vacuum-Evapo-
rated Sexithiophene Films”, by B. Servet et al.,, Chem.
Mater., vol. 6, No. 10, 1994, pp. 1809-1815.

“Mesophase Formation in o—Sexithienyl at High Tempera-
ture—An X-Ray Diffraction Study”, by S. Destri et al.,
Advanced Materials, vol. 5, No. 1, 1993, pp. 43-45.

“Polythiophene Field—Effect Transistor with Polypyrrole
Worked as Source and Drain Electrodes”, by H. Koezuka et
al., Applied Physics Letters, vol. 62, No. 15, 12 Apr. 1993,
pp- 1794-1796.

“Thin-Fiim Transistors Based on Alpha—Conjugated Oligo-
mers”, by G. Horowitz et al., Synthetic Metals, 41-43
(1991), pp. 1127-1130.

“Junction Field-Effect Transistor Using Polythiophene as an
Active Component”, by S. Miyauchi et al., Synthetic Metals,
41-43 (1991), pp. 1155-1158.

“Amorphous and Microcrystalline Semiconductor Devices:
Optoelectronic Devices”, J. Kanicki, editor, Artech House,
Boston, Londor, pp. 102-103.

Primary Examiner—Sara W. Crane
Attorney, Agent, or Firm—FEugen E. Pacher

[57] ABSTRACT

A previously unknown phase of o-hexathienyl, designated
o-6T/HT, exhibits diffraction peaks at 20=4.31°, 8.64°,
12.96°, 17.32°,26.15° and 29.08° in a CuK, powder X-ray
diffraction pattern, and is expected to have properties (e.g.,
high hole mobility) that make the phase desirable for use in,
e.g., thin film transistors. Substitution of thin films of
o-6T/HT for prior art organic thin films in thin film tran-
sistors and other devices is contemplated.
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